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[0 0 7 7] 
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[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 

K u ^)^rW Sfli^feD/A/B3l«l^'jx^T^7-f;i/A©I^t. 

a/b 2mmmwf&<D&tf7 >( jvAiz^m^mm (cm) zmvzm&K 
it. muy -r K&ommjimit. Dmmzm^&^umt. *M£mmiz-tn& 

[0 0 8 2] 

J&^SCIfclCj: *J, tf^- /? -t KD^rS/Xf;i/rl/7^ U- h (BHT) 

^tCi©BHTSrS^«tC#ff LJ&«<e>, ISTt' 2 8 0 °C bTMl^ 



2 8 
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Kfozmisbz> 0 lit', mmttm&o. 5is®jKuxxf;i/&#s. #e>nfc 

^L/«y h^'Jx^f;i/$:fe^A^Al 8 Ot:aT©M^T^iiM H ^t:$ 
19 0~2 5 0TCT'lmmHggSOiET, 1 0 ~ 5 0 B^Mfi^ 

[0 0 8 3] 

tfCfC, yjf U x^- 1/>t- U- bft^Uy b ilzKU x--^;W ^ Ktf^Uy 

h $:^LT, 2 7 0-3 0 0 T^C;M£;n£^> h 2 i^Iff ffi#fC£t#& 
IT, ?§iWffi-r3= I©i:t©Mi«Stt5 0-3 0 0 s e c _1 *W* l<> 
I, < it 1 00~2 0 0 s e c _1 , ?fW^raiiO. 5~10WH< 

, iWii<[i4o~6o%t'fe^. tfyx-^u-r ^ K<z>^i=ri«7«-r^ 

[0 0 8 4] 

XZ-KUy b, £<fct>\ ^'Jx^f;i/©^l/'y h $:m^©#J-^fC^€> 

nbt, 1 8 0°CT'3^r^_tm^il^Lfc^ ®^!|£|g*H£TL&^J:e>fCg 

fitl^T;&£VU«£TT% 2 8 0-3 2 O-CtCM^tlfe^m^fC^L, X 
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[0 0 8 5] 

Hft^©^iDf(0jK'Jy-H l. 2 /tm^>y hJ^T^^a^M^^^ 

[0 0 8 6] 

litiM^M^ii J I S-B 8 3 5 6<Z)#?£ICJ: 'j7-fH-^f^7 
[0 0 8 7] 

[0 0 8 8] 

o 

[0 0 8 9] 

Tte, St®©*j£j*#tC,fcyMfe*#. «Atf, 3 Ifit'Af, BI, Dfi: 
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4Jt9 : 1 ) frbteZM&ZMTjkLTmm^'Zo &mW7 4 7 0—130 

«H£#&fr ig@©il#{i2~4^) u 2 0~5 0t:o^iPD-;^ 

traits. 1000-50000 %/<&<Dmm-vfto ©# 

Zft om^lt 1 ©S<Z)®#«2 — , ffi#S«gttl 0 0 0-2 0 0 0 0%/ 

3\ MSl±8 0-1 5 Ot:(Z)|gHT'ff L^c S^tC^mc/^CT, H 

MS 8 o-i 7 o°c©MD-;bS¥T\ JEfMWi. 1 — 2. 5^ 
«2rfcKZ>te#£fcS4: LT^^>^-$:Mvn^^^*W* MS 8 0—180 

°C. 3£#f&§P§l. 1-2. 5#T*fT ?<Dtf#f& L^ 0 f^T, 3 © M# 7 < ;b A 
?:^5gT^fettiIiS^|pIfC5fiML.^^^M^t- -So '©i^CMlfiStt, 2 
0 01C~2 a L<Ji, 2 10~2 2 0tt, WO. 2— 10 #(7) 

[0 0 9 0] 

2««Ji^-<;bA(c^?t^?tjf (c«) «3giT£B£8m±fa 

#tfe, zbizityj ji2*mn&&.*7 i 54yizTn-Tj y>f»sm-e%>z>ft. cm 
t>mwm v $> & zl t. & % ±mni5 m $> & ^ v ^ -r n r-^sg u > $m 

^-r y vmtfjimmzftt. *7^j y^mnmrMizxft ot 

[0 0 9 1 ] 
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[0 0 9 2] 

(i) &m<D&fflKzt.$zmm& 

m+mjimmm (afm) zm^r. uto)&<*-z\ m^tm&io 

: NanoScopelll AFM (Digital Inst rumen tsfcfclg) 
Jj y^- 1/ A- : >> U =3 >J*M£,H 
jfe*^- K : # * t?>^- K 
^ff^S : 5/tmX5/tm 
TtSEitS : 0. 5 H z 

wfemm -.urn 2 5t, t^n 55% 
, 1 mm 2 mtL>)<Dmizmn^z> B 

[0 0 9 3] 
(2 ) ^MSR a 

• M#t?c3§?¥^ : 0. 5>m 

• M#f#fi : 5 m g 

• fflfe-g : 1 mm 

• 3J V h^"'7'fil : 0 . 0 8mm 

[0 0 9 4] 
(3) *m'ftffi.^<D¥-&inm 

-7j ji&mwzmmmm^mwm (tem> ^m^\ i7jm&,±^mvm^ 

TEMOf^tt^lOOnmtl, £^/LT 1 0 0 «J^±$f^ 
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[0 0 9 5] 

nmr (|ftg&#ft) ^^h;i/«t5. a^Jj&^tt, 3KUv-©aiStc 
iotl^s^ ^xfl A^r-!J-7;i/tn>fy^Dy\V-;i/ (hfip) 

, P E I "C&tlif tf.X ~7 3L J — )l> A(Dz%^if1$k<D~7 U h >©®JR) ©bT-^SStSl 
[0 0 9 6] 





: BRUKER DRX-500 (^Ol/#-*±) 




: H F I P/M? □ n*;i/A 




: 4 9 9 . 8MH z 




: TMS {9- h ^ *9)Vi/^y) (Oppm) 




: 3 0 °C 




: lOKHz 




: 6 4 K 



acquisiton time : 4. 9 5 2# 
pulse delay time: 3. 0 4 8|$ 

mnmm :256m 



3 3 
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a r± 9 >f if - & #S L T % «fc v*. 
[0 0 9 7] 

[0 0 9 8] 

(5) (CM) ^©^fStt*^©^** 
ClI©7>f^IS:SSiifIti (SEM) £ffiV>T* 3 

[0 0 9 9] 

(6) »t/fJ?3 

SttSTtt^BIRfll (Efj&lgH- 6 0 OS) £«^T, MtffilOOkVT% 
[0 10 0] 

^JSfr£>$2£ 3 0 0 0 n m(D|iH©7-r ;i/A«4 J (Z)^^'ffi!fez^-(Dp«g : fe;o il^j^^lg 

=b«T) Ic^BH-r^Tc^i:, jKUx^^;b©^|R7c^©«SJt (M + /C + ) $ 
®^e>S5S 3 0 0 0 n m£T J|££75 mzS IMSTMt*. iUfT'te^M 

^ S H ^ S 7clg?8S 1 / 2 * 7? «^ U fe S S: «t Ji ^ S i: -T « . 

[0101] 



3 4 
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i ) mfemw 



2ikj*z/wmftffimm (s ims) 



ML ATOMIKAthH A-DIDA3000 



ii) mfegtft 




1 2 K V 



i ?kj *.>mm 



2 0 0 n A 



4 0 0/imD 



V- h 3 0 % 



5. 



0X10 



T o r r 



E -GUN 



0. 



5 K V- 3 . OA 



mm-fr^^z 3 o o o n m(Dmmizm : b&<^-fz>^m'\$.%L^'tfmm 
-^ft^-m?- ambits iMST«M^#i§ib^<z)T% mm^^^v^y^fh^ 
^xps (x^^*^^) , ir (mKftytm &£~e±mmm(z>T-7*7 

a -7 r 4 )V £ V m MM £ * #> Z> £ % £ „ 
[0102] 

(7) 

ASTM-D 8 8 2 iZMfeZ Httmz'tfi-oX , 4 > * h O > # 

" AMF/RTA- 10 0 

f<M^-tf-r X : if® 1 0 mmX^fi^ 10 0 mm, 
3l5gUi£S : 2 0 0mm/# 

: Um 2 3 °C, MS 6 5 % R H 
[0103] 

(8) n^mmn 1, H2 

(10 0cm 2 ) |sf± £ 2 ^Mfe-^fc-&T#«^^ (M«JE 5.4k 
rL- h>^£!|g*^£a©i«$£W£U lMSJ^_Ltf>ffl*2ii£2$c£H 1, 2 a 



3 5 
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Ay K/n°x yjjv* l:MTffl^fe„ 

[0104] 

J IS C2 3 18Ctot, MLt. 
nWVJ X -.mi 0 mm. ^raPS2 0 0 mm 

:SS10 0^ ^^^3 0£\ MiM^H 

(%) = [ (L 0 -L) /L Q ] X100 

%j^T-e^^>#^ fluxes j:tm#f$<OTf&^tt#&#T*&£ (o) 
#^©^^'tt^^^-efe^> (x) ^^ufco 

[0 10 5] 

do) mm,T-7<Dmmmmm& (s/n) 
mm<D&&Tiz&^x. nAjv b-mmmmz 1 5 o nm^mmxmmvr^. & 

{C n A*;i/ h - ^H^m±{C ^ A y # D > J: 'J, ^T-f 7 ^ y K^* - sK yU 

MB* 1 0 nm©Jp^T*S&T^fdc£-fr, 7«yit*IMiXf;bMI$: 
3nmfflJ?i!>t'Mbfc s 8bV*T, B Jf {&!!<£> Affile, /K,U «7 . 

i/ 'J 3 - >^ «y 3 - M ?: 5 0 0 n m®f ^t'^lj, X'J>y 

^-{CJ:Uipg6. 3 5 mmlCX U y h L U -;WC#£^U^^fa^- (DV 

[0 10 6] 
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il©7-f;bAJ:»J^ltf-yi:0fi/^l/ (dB) £. LTit^M^ b, & 
ffliltSILfe. o jfefT*#l±2 5TC, 6 0%RHT'^. 

[0 10 7] 

O : + 0. 5 d Bg± 

A : - 0 . 5 d B _L, + 0 . 5 d B $zffi 

X : - 0 . 5 d B5fc^| 

[0 10 8] 

(11) 

Mffl7^M3 0 0 0m, l'0#lC*fOT, JhSB ( 1 0 ) (DmVlMSMM 
[0109] 

o : *u ^rv-#ip^ificj:-s^>r ^witfe^ofcy, muffin 

[0 110] 
[0 111] 
[0 112] 

nTtB-e fey, x i/^;i/T* & •§> ^ t £ v^ -5 . 

[0 1 13] 

(12) a-y .=re-auttt 

*#§^©^>f 1 5 0°CT*3 0£\ t-^tlCtttU <£#^4#£ 
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t>K *I¥1±T'0. 5 m mU±<D&<D0)mm £ St A, -eoH^ 1 mm 2 fefc >J 

[0114] 

(13) 

o 

[0 115] 
V sp /C= [n] +K [77] 2 • C 

flPtf'j-^-m* (g/100ml, iiSi. 2) , K&/\=F>*j£tfc (0. 3 4 
[0116] 

(14) Mi37X^iMS (TSonseP * (Tg) 
TfHIS«^3J;t> < ^Ti:b^M^$:^fV^, JIS K7 1 2 KC^oT^lfc 

o 

[0 117] 

mW: : TA I ns t rumentliiMIIDSC 





270 — 570K (RCS #£Pi£) 




ffi*BS>f > 2? A £ J: * 




± 1 K 




6 0# 




5 K 


smsft : 


5 m g 


: 


T)i$-v&mmi&mm^ (2 2m S ) 




Tfr$=-VJ*WMMmm*it (1 8mg) 



[0 118] 
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(15) i^^-M 

_tta<z> o) , do), (id <DWffimB<z>?%. skTom&mm-emm 

[0119] 

O : f /<T©#tt^tftlT^S Is^Jl (O) T'&£2)\ tfcit. 2offlSS^ 
«*lTV*& (O) T* 1 0©^B^ffl«r|g (A) 
[0 12 0] 

X : Ztifr 1 OCSBT'ti^t^U^l/ (X) £ 2^*1 

M«Ttg (A) f&S. 
[0121] 

fc&vu^ xti^lfM^ttS^^-rs^fB^^M^i: LT»<*fc^ - i: £vn 

5 o 

[0 12 2] 

tiygM] 

[0 12 3] 

mmmi 

nsmz£.v&e>nfcmmf&mo. 8 s^^uxf u>fU7^i/-h (pet 

) (Ds<Uy h ( T g 8 0 °C ) 5 0il%t, General Electric 
(GE) Itm&mtiffimO. 68© "<7;i/^A" IOIO (T g 2 1 6°C) 5 0 
fi*%£, 2 9 0°CCM$tlfc|Hl7j[«IllI^^-r^(7)^> h ^ 2 $fi*iM?Paj$SlC 
MbT, PEIS:5 0lI%^tUfc7*U>Kf 9 7" (II) fcflMRLfe. 
[0124] 

JfcV*T, ff£tJ«2^S:MVV WJKSrfTofc. 2 9 0 ^JCflDfRSJlfcJtPfflfcAJC 

l&^&^Lfc^H^JKrSO. 6 2©Jlf'Jxf U>fl/7^ I/- h (PET) ^ 
l/7h8 0iiM^If4 (Al) 1 8 0 1C t 3 ^Wl^^l t t (CM 
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U X?- \sVr I/- h (PET) h 6 OMMlfc s^teS 0. 2 5 >ti 

m©3R*S^—/l>'< 2lt%^t§mS0. 6 2CD/JfUx^- 

U- h (PET) OD^l^y K 2 OM*SP®iB^M^ (B 1 ) H8 

owsmmm&mML&mz&ffeisfe* m^x. M§:t>K7^H- 1 

3 Am^j^ h<D$yt$Mg*-r-> i^^^M^>r ;i/^-©jiiJc zmmx-mMl; 

s*®#^;bA (mmm&i£A 1 /b 1 = 1 0/ 1 ) £fiM£U£ 0 

[0 12 5] 

3<73*M#:7^;i/A£o-;b5£®#atcT, 1 1 0 °CT*;R##ft(C 3 . l^M 
#L£o 3CDM#li2|fl-ro(Dn-;KZ)M^$:fUMLT^f ofe„ ^(D-ffi@# 
7 71/ A © A jf_h (C 7£ © £ Mft L fe . 

[0 12 6] 

^^;i/-fe;i/n-^ o. 1 oii^p 

*??H4jKU ixf^i/ 0. 3fi*% 

7 ^ J ^fri/^yjjy >ifM 0. oiiI% 
Mt7/t7^n 0. 2fi*% 

f^gS2Onm07^U;i/t? 0. 0 2fi% 

mmftm^mm 2o mg /m 2 

$^(C, ^>#-£^T, ipi^|Rl(Cia^ 1 0 OTCT'3. 4#3£#Lfe. 

t, a-jmrnwrnxn^mzimx. msiscct-i. 55^{c#®#l 
, ^>#-&Mv^i|ig:£fttc?sgi 9 5°c-e 1. 6Ml#ife. tSTt-lss 



4 0 
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fflWJi^fil/7^l/A5:ffc„ ;i/AJ?2Mi, Ajf5. 5/im, 

BIO. 5/im-e&o£„ 5. 2GPa, $M^|pJ©^>^ 
mitG. lGPaT&ofeo 
[0 12 7] 

[0 12 8] 

H»J 2 

^!l<Z)i:e>{C, Ajg, Bjg;}?>J V-teHJfcMl ££<|s!*ai{CLT. 
$£#7>r;i/A (aJfJ»<frJtA/B= 1 1/1) fctf^Lfe,, 
[0129] 

ykmw.(DT$ J ^Kis^yjjvzfV y?M*: o. oiii%^6, o. i 51 

*%{C*flf&^5U ^^tt^$:f ^# 1 2 n mfflif »i/ 'J * (0. 031 
*%) tCH^ML^o &M<Dy J )l\Um&l$. AM 5 . 5/*nu BIO. 5 
m-e^>o^„ *M|bJ(D-^>^^«5. lGPa, ipl^foj©^ > 6 . 2G 

P a V$>-Dfc 0 

[0 13 0] 

[0131] 
MMM3 

mi<D£o\Z, AM. Bl/K'j7-0PETi:PE I 0DM*it£ 8 5 : 1 5 IZ 
»U Bl©^Se?$:¥^0. 18/im0^|7iK-W( 

o. 9 5it%M) iz^mLtcum*. mmmi tmmizLT. 2111*® 

#-7>r;i/A (Mff*itA/B= 1 1/1) $:^Lfe 0 



4 1 
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[0 13 2] 

z.<D3mW74 fr&zn-ji&mwMizx&^miz. ssi2ort'3. o 

5«3S£#0, 8 n m<Bffi«»h> U * (0. 1611%) 

UfalZUmi 0 5°CT3. 4«ffi#0fe. M^T\ P-;i/^®#«T*«#^fBflC 
, SSSl501Ctl. 7^{C#®#L> 7=->^-5:fflVNTipa^[oIlC?aS2 0 01C 
T?l. 7#H®#Lfc. ^TTM2 0 0TCT'8#rMlt, iPS7? fatC 3 % 

AM 5. 5/*m, B|0. ^#^f^I©^>^ 
1*5. OGPa, i^^>^«5. 7 GP aT'&ofco 
[0133] 

mm^mn^ ^nm^^^m^mmm^m^-^y^jv^tLxmti 

[0134] 
H«J4 

ffi^^ifcfciSifeW l ££<l»I«l&cu Djff^U'v'-i: IT, PEU50 
mm % ^ b t=. -f u y K ^ * ^ 2 o fi*gp £ §H ft ift fc ^ jfrffi^ £ ^ L & v * ® 

^^0. 6 2(Z)!K'Jlf l/>fU75!U-h (PET) ^ U y h 5 MMSP 
i^M2 5 nm©^^lf-;b^>if>l^^-$: lfi*%^-T-5@^!te^0. 6 
2©3KUx^ L/- h (PET) ®/<l/«v h 7 5 fiaSlScDM-^M £ 

i3^£ 0 BE DMtCli K'rWI/'Olf yXJliisyMi- h U ^Afc 0. 3 

M*%, AjftCliO. lii%^t$tfe 0 A, BJltfU 

fc, HISM 1 HmmKL. Dl/KU7-li^>K7>f;i/3(-, 1. 

L/^^M7^;b^-c7)jiH{c3©pg{C2iiiiUfc 0 3jf«M^M#7>r;bA (SUfjp: 

<fri£D/A/B = 0. 15/11/1) Wife, 
[0 13 5] 
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tC L/T> J?£ifa6. 1 n nKaflUBsKU xxfib7 -r ^/iiSffe. 

m, BfO. 5/ctm, DfO. 0 7 5 >tt mtli o ft©^ > 5 . 

2 GP a, ipg^lnjtf)^ >^&6. lGPaT'&ofco 
[0 13 6] 

[0 13 7] 

^l(DJ;e){C, Af, BI, DMjKUv-&jKU (x^l/>-2, 6- + y# 

b) (PEN) tPEIOfi^'Jv- (Mi£9 0: 1 
0) ICHI, DI©^«5ttS!?S:^fi[S3 0 n m<B«ttl«2/ U AMtf- (1. 
2 (C^JgU BM<&^4£^£ 0. 18AmfflNl7;^ 

-tfAtfc^ (0. 5%^) #ffl«0>i& i K&3££fclC3 2 OTCtCgE 

JSLT, fcHflltC. 3liI*I#7^^ 0«JIJ!U5MfcD/A/B = 

0. 2/10/1) £ffr£L£o 
[0 13 8] 

c ^TTM24oicT'6#rMm <s#faic2%©sfi««iji& 

f?V^ j?$^4. 5Mm0«I^'Jx^f;i/7^I/AS:ffe„ S«> ?f« 

M#lifft>^^ofeo ;i/AJ?#tt, Al4/im, BjfO. 4 yti nu 0 

. 0 8 /imT'&ofeo ^#^|6J©-V>^tt7. 2GPa, tfigTJ ftCD-V > 
7. 5GPat'feofe. 
[0139] 

^©flUiaKU i^f^7-f ^3 izmhfctte*). Kn-y^rf 
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[0 14 0] 

mi<D£olZ. AM. Bf , Df/K'j7-&PETi:PElCDil^U7- ( 
S*ifc8 0 : 2 0) IZMM U Bl©^fg^$:TOgO. 2mih0»' 
^-;i/^>if>^ (0. 211%^) , DI©^M?^«2 0n 
mOStii/'J*^ (1. 511*%^) }C^JILfea^«ll]figM4 iil^^tC 
bT, 3itI*I#7YM (aJIJP#ifcD/A/B = 0. 1/15/1) £ 

[0141] 

»^T, D-^ilfl^l^i:, ifill 5 51Ct'l. 8^tC#M#L, ^ 
>^-SrfflV>Tipi^lRllCMS2 0 OTCt 1. 7MI#lfc 0 

'Jl^^7-f ;i/A^#fc„ ;i/AJ?*tt, M7. 5/zm, BjgO. 

5/tm, 0. 0 5/imt*feofe. S^^fttf)^ > 4 . 9GPa, ffi^fRl© 

•Y>^«5. 4GPaT'&o£-o 
[0 14 2] 

[0 14 3] 

miv>£o\z, AM. PETi:PEI0j|^'j7- (MA 

ifc7 0 : 3 0) IC^H U Bf©^M?^¥^lO. 
;i/^-^7A^ (0. 3 511%^) iZ^MLX. MMW 1 t. mmiZ 2 Jf ftjg 
*^#7-r;bA GBWIJ*#JfcA/B= 1 1/1) Sr^Ufe. 
[0144] 
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, Ml30iCt3. 0 5fI#U ^ffittfi?S:¥l|figl 2 n m0>ffiaMH$/ 
y# (0. 0 3 5Jta%) KgXUfcfiW'MilfeBflli 

"r>*-&ffi^T, iPS7JftlC?Sgl 10°CT*3. 5f&jSE#Lfcc iH^T, D 

;i/7-f;i/A?:#fe. #M(Z)7-r M5. 5/im, BfO. 5/tmt 

&o£„ ^#7j|Bltf>-Y>^Ptt4. 8GPa, $g7J fttf)^ > ^Spli 5 . 2GPa 

[0 14 5] 
[0 14 6] 

mKD&OlZ, Ajf/KU 7-|PENtPE I (Z)Zte aK 'J7- (M*it9 2 : 
8) tCgOSU BJg. Cjgjtf'J V-SrPENlC^JSLfc BfO^ttfif S:^ 
*&«MS0. 2/ t m©^ii;^M>^>^ (0. 17ii%M) , DM© 
*MttlK^&¥:f£*5Ml4 5 nmMHi/'J» (0. 5li%M) iC^Jg 
U tRftitCLT, 3lfI*|#7^A 08tSJP<5*it D/ A/ B = 

0. 2/7. 5/1) £ffr&L£o 
[0 14 7] 

Z(D^mi$7J ;i/A©ffi#^#3&iftt||J6M5 £|SI*atlCLT, JS£3. 5 # m 
0. 4/inu 0. 0 8 At mT*&o£o :S#7j ft©^ > ?m* 7 . lGPa, iPITj 

faay^yymiti. 4GPa7f*ofe. 

[0 14 8] 
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